Abstract: A method for the direct introduction of Aib-Pro into peptides on solid phase was developed. The Aib-Pro unit was introduced by means of the 'azirine/oxazolone method' using allyl N-(2,2-dimethyl-2H-azirin-3-yl)-L-prolinate as the synthon. After the reaction of the resin-bound amino or peptide acid with allyl N-(2,2-dimethyl-2H-azirin-3-yl)-L-prolinate, the allyl protecting group of the resulting extended peptide could be removed by a mild Pd0-promoted procedure. Cleavage of the peptide from the resin was performed with UV light at 352 nm and yielded C-terminal protected peptides. The method found a successful application in the syntheses of different Aib-Pro containing peptaibol segments. Furthermore, a protected derivative of the peptide antibiotic Trichovirin I 1B was prepared by segment condensation. 
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Introduction
2H-Azirin-3-amines are highly-strained systems with versatile reactivity. 1 One very interesting and useful reaction is their application in peptide synthesis. In the 'azirine/oxazolone method', 2H-azirin-3-amines such as 1 or 2, are used as synthons for the introduction of sterically demanding α,α-disubstituted α-amino acids into peptides. [1] [2] [3] Thus, the reaction of 2H-azirin-3-amines, e.g., the α-aminoisobutyric acid (Aib) synthon 1a, with amino or peptide acids leads to peptide amides, the terminal amide bonds of which can be hydrolyzed selectively to give extended peptide acids. In solution-phase chemistry, the 'azirine/oxazolone method' has proven to be successful for the introduction of a variety of sterically demanding α,α-disubstituted α-amino acids into oligopeptides, [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] endothiopeptides, [14] [15] [16] cyclic peptides, [17] [18] and cyclic depsipeptides. 6 with a Tentagel resin. However, the yield of 21% was still conspicuously lower in comparison with the introduction of the synthons 1a-d (37-50%). The problem was recognized, when the synthesis of the model peptide H-Ala-Aib-Pro-Leu-Aib-Val-OH (on Tentagel resin) and the peptaibol segment (A8-A14 of Trichovirin Ia) H-Val-Aib-Gly-Aib-Aib-Pro-Leu-OH (on polystyrene resin) failed. Only peptide fragments, which are caused by Aib-Pro fissions, were detected. The analysis of the fragments revealed that the cleavage of the Aib-Pro amide bond occurred during the HBr-promoted cleavage of the peptide from the resin, and not during the hydrolysis of the terminal amide, which was necessary after the incorporation of 1a.
Scheme 2
Thus, a linker was required which can be cleaved under milder conditions, but is still stable in TFA (50%) and HCl (3M). Some years ago, Kunz introduced a Pd 0 -labile allyl linker for the synthesis of peptide acids. 30 Therefore, we synthesized 2-{[(Z)-4-(triisopropylsilyloxy)but-2-enyl]oxy}ethanoic acid 31 and attached its carboxy group via an alanine spacer to an aminomethyl polystyrene resin. 32 Additionally, (E)-7-hydroxyhept-5-enoic acid was prepared, 33 and its carboxy group was attached to an aminomethyl polystyrene resin. In both cases, the N-terminus of the first amino acid was immobilized through a carbamate group to the resin (in the first case after removing the TIPS-protecting group with TFA), and the resin-bound peptides 6 and 9 were synthesized analogously to the 'PAM/HBrstrategy'. Cleavage from the resin was performed with Pd(Ph 3 P) 4 and PhSiH 3 in DMSO/CH 2 Cl 2 , but the desired peptides could only be obtained in low yield and after a painstaking purification of the Pd-containing crude product.
In 1995, Holmes introduced a photolabile nitroveratryl linker and immobilized peptides by coupling their C-terminus to the resin. [34] [35] [36] This photolinker is among the most effective ever Aib-Pro unit. Both peptides were prepared on the photocleavable resin 10 using the Aib synthon 1a and the allyl protected Aib-Pro synthon 2b. All other amino acids were introduced with PyBOP as the coupling reagent. The side chain of Asn was not protected, while the hydroxy group of the serine side chain was masked as benzyl ether, a protecting group which is orthogonal to the t Bu protecting group. The peptides were obtained in 34% yield each (after prep. HPLC, based on resin loading), which is comparable to that of tetrapeptide 18 and therefore indicating a good linker stability.
Table 1
In contrast to the 'PAM/HBr-strategy' (Scheme 1), the use of the photolinker allows the preparation of t Bu-protected peptides, which, in turn, offers the possibility of segment condensations. For that purpose, the C-terminal t Bu-protected peptides had to be transformed into N-terminal protected peptides. Therefore, the t Bu-protected peptide 18 was reacted with N-(benzyloxycarbonyloxy)succinimid (Z-ONSu), and the corresponding t Bu protecting group was hydrolyzed to give the N-protected peptide 23 (Scheme 5).
Scheme 5
Analogously, the heptapeptide 21 (A1-A6 of Trichovirin I 1B) was transformed into the Nprotected peptide 24 (Scheme 6). Due to steric hindrance of Aib, the reaction time for the introduction of the Z-protecting group was extended to 8 h. However, the transformation was Heimgartner. 40, 41 Methyl and THF (3×). The resin was treated as described in GP 1, 2, and 3. Then, the resin was swollen in a mixture of THF (1 ml) and MeOH (0. 
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